w 



i/i(W) 




Espacenet 



Bibiiogra|3h 



Self-h*s?3 y network 



Publication date: 

Inventor(s): 

Appllcant(s): 

Classification: 



Application 
number: 

Priority number 
(s): 



1 998"07'29 

MERLI S [SE]; TESTA F [SE]; NORBIATO R [SE] 
ERICSSON TELEFON AB L M [SE] 



H04B10/08; H04B10/20; H04J3/00; H04J3/08; H04L1/22; 
H04L12/437; H04Q11/00; H04J14/02; (IPC1 -7): H04J14/02; 
H04L1 2/437 



H04J^VG2?Ni4; H04J^V02P4S; H04L i/^2; H04L !i^M37; 
H04QVi/00P4 



international: 
- European: 

CN1 9961 095023 19960618 

SE19950002310 19950626; SE19950003573 19951012 



Also published 
as: 



• C?^ : 004007 (C) 

• V\/0 9701907 sAi! 

• US6G33141 (A^ 

• r>.'lXS7100SS (A) 
- JP 11^034^>7 rf) 



Abstract rs^ot svsHssb^© for CM 11SS269 

<A) 

Abstract of correspondsncs document: 
WO 9701907 (Al) 

fist !ea$:t Jh:<?e r^o-iios. which ar-? interconnected by 
•I'tAnsjrsissior! iirjks •■: lO) ciifrving ifanicto ar^d 
iiie nodes. The tr;5n:?n-!;:?oicn iinks (^10) are divided 
into a vvorKinv^ ring { i \2) ^nd a protection ring ( i •4] 




^ '^omnq ririCi ( M 2 ; -and Jh*5 pt ottso^ion rir:« 
{114) osrs JranssTiit aSic in oppo^lifj dir&cJior^is, A 
node is abie lO deter;? wi-;<?n an srror occls!'& in Jhe 
intenr:eciiaie f>nnoi.!nding, iransmi^-siof- !ir:k$; (1 :0}. 
or ihf5 nodt;. Eijch node c^in by iiseil diven najrsc 
fron': -i'ls working ring (112) to iho protooiion rinq 

ri 14) and/o:- bylt^^if divert trartic rrom ti^e D:otec.tion rina ( i :4j to the worK-nq rina { i li^;. A iecovery motion can bf5 done 



L-J^^il updated: i?6.04.501 ? Worldwide Dtitaba^e 5,7.22; 9:l>p 



http://worldwide.espacenetxom/publicationDetails^iblio?DB=EPODOC&adjacen^ 20 1 1 /5/23 



l51]rnt.Cl' 

H04L 12/437 
H04J 14/02 
/ / H04L1 / 22,H04J3 / 08 



[2i] 96195023.4 



I43|i»»a 1998 ^-7 M29 a 




[11] i^JF^* CN 1189269A 


|22|*«a 96.6.18 












[32195.6.26 t33lSEl31|9502310 7 







I32I95. 10.1 2(33jSE[31|9503573-9 
|i{6|Bfit«li PCT/SE96/ 00794 96.6.18 
|87|aa»4t?fe W097 / 01907 3£ 97.1,16 
|85|itAIS«{(fraaW 97.12.25 

mat %^»f@#^« 
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<ioo) ■&iSMiJ^H^i?A, -e 

filf ijffl ft iiik# in^ls a ^.-ir 6^1 ft^lii^ (110) 1: 

mo i^mus^ (110) w^^xif-^ (112) fa«*^ 

(114), Xif-W- (112) |a(*$F^if (114) flift^H 

(110) ^^^j^^isimammm.. m^^^-^ 
^-fe^^^Xft^JR^ (112) 
(114) ^/^da-fe^^.y.ft^^jp (114) *#^ik^j!j 
xf^i^ (ii2)o ^^mik^H'^mn^SL^i^o 




(BDH 1456 ^ 



m * ^ ^ 



1. —^m.it'fA ( 200, 400 ) , m^m.^>^^^^^^ ( 210, 

220 ) JL^iitt^^i^^^tfeit^j^ ( 270, 272 ) JiJSlili^*-^*'^^ 
( 210 ) 2^A.^^*; 

( 224 ), ^ t-^^ai'iA^^^^^A.it^^ 

( 220 ) 

it#^4ijt ( 214, 232, 402 ) , ^^^^^^^ 
10 ^ 

( 258 ) , ^imn.^^%^'f^^^%> H>i0.^-4kM 

^rf^y^^^^^^^ ^^^^'M, A^Jj ^^^^^^ A 

( 106 ) il^-^*. ( 104 ) ikM.^A ( 108 ) , 

2. #.i&*L#'j^# 1 ^mt^A, ^^it^^'J^^^M.^m^^- 
^^^^^^^^ ^ ^iik A ^s^. 

25 m^^i^^^^. 

— >ft*ft^^^ ( 112, 512 ) 6^-^^; ^ 

30 ( 114, 514 ) 6^ — 

^—^^-y^^^-^^A^ ( 200, 400 ) d^itti'l^^^.^ ( 100, 



( 110, 510 ) #^^i^^i^r^-#^ltJ^ ( 112, 512 ) 

^^r^^^ ( 114, 514 ) , J-#5f; 
%^ ( 202 ) ?F«»X#5fi^iil ( 206 ) , ^M-^^t^i-^^"^^^^^ 
5 ^^iEfl^-^^ ( 204 ) s^^^^Fl^ilj ( 208 ) , ^ t ^ — 'f^^— #1^^^ 

*tl^J^«.^5: ( 222, 224 ) , 

( 214, 232, 402 ) , ^^^^^AL^—^^^^^^ 

10 ( 258 ) , i^=fJi^Zi?&JLi£^^'m^>:^-R 

l.—^M.'JrM^^^A ( 200, 400 ) 6^ it'ft ^ ^ ( 100, 
500 ) , xl#^,*^'jJ^^a>it-^tsit^l)5^^^il^1^,^,6^#*^4€^ 
( 110, 500 ) iii, #%41i^^ifr^-#*|-^j^ ( 112. 512 ) 
15 ^#i^^J^(114, 514 ) , il^^A*^'>W-f ^-^*^^^6trJi^:6r; 

( 202 ) ( 206 ) . ^.ai£*;^;«f-^^^*^^^6^r 

-e^^if^i^A. ( 204 ) ^^^^1^^ ( 208 ) , ^t^—^^— 't^^^^ 

Jfe^a^j: ( 222, 224 ) . i|:#^«JJi#ief*^A.^^^S|;^^; 
20 ( 214, 232, 402 ) , ^i^^it'^^^^i^^^^^^ 

J^i^^m^^ ( 258 ) , i^^Mi^^'^^^M.^M,^^^^]^mi'i^^ 

25 JH^^ ( 222 ) ; 

( 224 ) . 

9.it^t|8i ( 100, 500 ) ff!^ — ^^.^. ( 200. 400 ) , AM 

m:^^7^'^'\tstH^^^^ .^^^"^^^^ < 110' 510 ) jLj^m^-^-^ 

A, iMi^m^^^^^lW^-if^^^^ 112 , 512 ) 
30 ( 114, 514 ), il^^'f ,* f-f — ( 202 ) 

^jL^Sf^i^^ ( 206 ) , #Ji-i£*;^^-T-^^#*^^^6«|^^5f%^ 
( 204 ) ( 208 ) , ^t^— ^f'— 'f^^l^^^^^>^^ 



it^M.m.^M- ( 222, 224 ) , X>ft if *^A.^^^i^*^>v; 

I^Jt^ ( 214, 232 ) , #^it-^tm^r'— #*^^^#^^«J^ — 

5 i^m^^i 

lo.m^m^ ( 100, 500 ) f^j—^^A ( 200, 400 ) . -^-^A 
^im^^i^m^rsM^^^^ .^^if^^^M^ ( mo, 510 ) ^i^H^-^ 

10 T^#i^#.^^^^-#^^i^ ( 112, 512 ) ^f.^%^^i^ 

( 114. 514 ), it^-f .t^,*^^-}-^— ( 202 ) 
iftTj:4t5P*&^tb ( 206 ). ^-^:^mf%::~%f^^^ih^¥^^^ ( 204 ) 
^^^^^W^ ( 208 ) , ^—^^^'{^^^^-^T^^JSl:^^^^^'^^^ 
it it. ^>h^,J^.&^: 
15 ^IfJ^^^I. ( 222, 224 ) , i^^^'J if^if i^>V^>^4r if 

( 214, 232 ) , ^^m^^^^M^ — 

^ifc4^^j#->t ( 258 ) , ^j^m^n-n.m.^3.^M,^^m^^^^ 

20 ll.#.#*l^'JJ^^9^ lOi^ir 

( 222 ) ; ^ 
-l^^'J^^^Sfi^^^^-^MLlf J^=f!l^ ( 224 ) „ 

\2,m^'^^^^^^3.^^^^i^y^^'^i^^$rt^^Amtm 

— ^l^J^^^^A ( 400 ) , 1^^,*^^: 

25 g-it##^l. ( 210 ) ; 

*J»J^ — ( 210 ) 6^rX#JeR*^>^ ( 202 ) ; 
^-^it##^^ ( 220 ) ; 

4^1«J^^^##^jl. ( 220 ) ( 208 ) ; 

T4^^^^.^jL5t^^X.^,^-^f8[#-^§^ — ^itif^ { 402 ) ; 
30 4^^«)-^X>ftJ^4t^ ( 202 Wi^^^ ( 402 )^J^— { 404 ); 

^M'^^^^m^ ( 208 )^'JL^^ { 402 ( 406 ); 

1^— pt*r^^-Jl ( 264 ) ; 



-^$1)^ — it*r^^^ ( 264 ) ¥]JL^Sfli^^ ( 206 ) ; 

( 206 ) 6*F^^^##^J. ( 270 ) ; 
^^^m^^^ ( 266 ) ; 

-feJll^^it^f fl^^:^ ( 266 ) ( 402 ) t^^—^i^^ 

5 ( 408 ) ; 

#f!l^-^it«f^^i^ ( 266 ) d^^^-i^i^tb ( 204 ) ; 
^^!]i^#^5f%iH ( 204 ) ( 272 ) ; 

^$i]^^^m^^^ ( 266 ) 6^it^:3^ ( 402 ) ¥j^^^isk^ 
( 410 ) ; 

10 ( 402 ) ^^—i^^ ( 404 ) 6^^— J^^«,^ 

( 222 ) ; 

it^-^sm^t^f^ ( 402 ) ¥j^::^Ht^ ( 406 ) 6^ ^^*tl^J^=f!l# 
( 224 ) ; 

( 222 , 224 ) 6^4^J*>^#J#-it ( 258 ) , ^^r 

15 i^^i^^m^^ ( 258 ) it^^i^ ( 402 ) . ^-^^-^«t^^^ 

( 264 , 266 ); ^f^' 

:^$UM^4km^?t ( 258 ) ¥jm^tmn^i^ ( 116 ) , 

— #^;&a>^/^tij ^j^t..W^^ ( 200 ) , it^*.^^: 
20 ^-ifc>ft-#^j: ( 210 ) ; 

it^^^^ ( 210 ) ( 202 ) ; 

^^Jt##^^ ( 220 ) ; 

^H^^^^^^M. ( 220 ) ( 208 ) ; 

-^J^m^^^M.i^M^^^^-^m^^^^^'-^^^ ( 214 ) ; 
25 ^J»J-^X#5f;||r>v ( 202 ) ^3^—^^^ ( 214 ) 6^^ — pt^^A. 

( 216 ) ; 

^^ll'fJ^^^f ( 208 ) H^^—^^^ ( 214 ) 
( 218 ) ; 

— ^>it-^i4#^J^ ( 226 ) , "^x^^jLit^^X^-^; 
30 ( 226 ) 60^— ( 228 ) ; 

( 228 ) — ;5t^ii ( 214 ) 

( 230 ) ; 



— >h^j^H-s5& ( 274 ) ; 

{ 274 ) ^-^^^ ( 242 ) 6^t^^-^i^#^ 
5^ ( 226 ) ^—^m^ ( 244 ) ; 

i^v^^i^^^^ ( 226 ) ( 248 ) ; 

5 0r^^^^^if-^ ( 226 ) ^f.^^mii ( 236 ) ; 

ife.it^^ll^^-^J^#ff-^ ( 226 ) m^^^^ ( 248 ) 
( 274 )Ji6^r — { 246 ), .j§t jLit^ ^ -eT-^Sl] ^ ^it*^ tll ( 236 ); 
'^T^m^^^^X^^^^^i^^^n^^^^ '^^^ ( 232 ) ; 
^M^ik^^^^^^ ( 226 ) ( 236 ) St^^it^^ 

10 ( 232 ) i^A ( 234 ) ; 

^ — it^:^ ( 214 ) 6*j^_-it*^tb ( 240 ) ; 

^m^-^^^ ( 214 ) ( 240 ) 6^^J^it^5^ 

( 232 ) ( 238 ) ; 

^ — ( 260 ) ; 
15 ^—^^-^r^^ ( 264 ) ; 

^^^W^ ( 232 ) ^j^—W^ ( 250 ) , ^^i^^^^^^^l^^ 
it^^ ( 232 ) ( 234 ) #4^fjitit;^i^^ ( 260 ) . 

^ ( 260 ) — it^^^^ ( 264 ) ; 

-^S!)^ — it^fj"^^ ( 264 ) 6^i#Jgf%}H ( 206 ) ; 
20 ^Mi^J^^f^f^iik^ i 206 ) 6^ ^ -=-it##^j: ( 270 ) ; 

^^^9f-^ ( 232 ) ( 252 ) , ^iLil4^,^'&#r^»| 

( 238 ) ; 

-^^«J^«9it#-^^i: ( 272 ) ^^ir^i^^ ( 204 ) ; 
#r$«]#^3^%tll ( 204 ) ( 266 ) ; 

25 ^^i]^^M.mif-^^ ( 266 ) ( 262 ) ; 

^U^M^ — ^^^ ( 214 ) 6^^-*&^>w ( 216 ) ¥j^—ikr^3k^ 
^ ( 222 ) ; 

^^ik^^^m ( 224 ) — it^^ C 214 ) ^^si.^^ 

( 218 ) ; 

30 ^—^^J^m^^n ( 254 ) ^U^MW'--^^^ ( 232 ) 

( 250 ) ; 

( 256 ) Jt^^m^^^if-A ( 232 ) 6^^^ 



i^tfe ( 252 ) ; 

%.it#-f'jT@^*tlf J^45iE ( 222, 224 ^JSL^M ^^m%.^m ( 254, 
256 ) 6^>$-Mk.^^j#^iG ( 258 ) , ( 258 ) #^]: ^ 

— J^^^it^i^ ( 214, 232 ) . A^ik^^A ( 226 ) ^^—^SL^JZ. 
5 ^m^n-^ ( 264, 266 ) : >^ 

^^5«)T^^i*»i^#J#-iC ( 258 ) d^W^I-f'm^.M. ( 116 ) . 

i4.'-^mf'^XM-'y^^ fA^m.^tmn^m, ( loo , 500 ) 

1?,* { 110, 510 ) it^tJS.i^, 

li^S- ( 112, 512 ) . { 202 ) ( 206 ) , # 

10 >M?.^,^^^#*^M^ ( 114, 514 ) . ( 204 ) ^^^Sf 

*^th ( 208 ), f^-^f^^^^^^^^^^^X^'it-f, it:^ykM: 

f^imi^^M^^m^M. ( 222, 224, 402 ) ^^i^Hk^^^—fi^ 

15 

loo , soo ) 6^55- 

ik, ^,*.^»J^#%^*S- ( no, 510 ) Jiti^S.^, #>h^A:^^-#% 
l^i^ ( 112, 512 ) . ( 202 ) 3ft'X#JSf#-rfj ( 206 ) , ^ 

^-^A^f^^^^^^^ ( 114, 514 ) . ( 204 ) ^^^3^ 

20 ( 208 ), ^-^^-:::-#i^^J^^*3>^:^T^iLi^'ft-t, it^'^^^: 

^m^^^^m^M. ( 222, 224, 402 ) ^m^i^i^^^^— t ^ 

25 i6.''^m^^XM.'y^^^A^m.i$m$.^ ( loo , soo ) ti^^ 

j*. ^,*,^'J^#^lli^ ( no, 510 ) tt^JSLi^. 

^i?!^ ( 112, 512 ) , X>ftSf%X ( 202 ) ^Ji^Sf^^tij ( 206 ) , # 

( 114, 514 ) , i^^i^W^ ( 204 ) ^^irSf. 

( 208 ), ^-~^^^i^W^s$-^^njs^^^^i^^t^, m-^vktLi^: 

30 ;f»J^*5Ll^J&^S:^jL ( 222, 224, 402 ) ^mi^^^^^—^ik 



i7.—^m^^:M^^!y^^^A¥im.^mn^^( loo . soo ) 

^.^.^imi^i^^^ i no, 5io)^^s.y^. 

( 112, 512 ) > ( 202 ) ^X#5?;%tt{ ( 206 ) , ^ 

( 114, 514 ) . ^ir^i^^ ( 204 ) ^^¥Sf^ 
5 ( 208 ). ^—?^^^#%«^J^^;N>iS.^i&7iLit. iK^sri*^^: 

^J^ *ilf J&5f«.^i^S- ( 222 , 224 , 402 ) 

is.—^m^ii^x^'y^^^A^m.itm^^^i loo , 500 ) ^^sr 
10 is^,*#'J^#*&-Mj^ ( no, 510 ) i^iitiii, 

( 112, 512 ) . Ji#J6f*^A. ( 202 ) ^X#i^|^sij ( 206 ) , ^ 

( 114 > 514 ) . ^^$f^Ht?^ ( 204 ) ^^^^ 
( 208 ), ^—i^^^^^m^S^^^^JL^^^^^t^, iM^'ikM- 

15 ( 222, 224 ) t^*^4^; 

iSt^it#-^^i: ( 214, 232, 402 ) 
?iL^pt^-j^ ( 266, 264 ) 

m^^'t^n^^ ( 116 ) : ^A^vk^; 

20 -a;!; 

4k^^^n ( 262 , 260 ) ; 

25 it>f"^^'M,: i5^,^.>^lX#; ^ 

19,-#^ -f-'^J. J-;>V5.>h^.*, ( 200 , 400 ) d^it-ftl^ 
( 100, 500 ) ■f.^.^mi^^^^i 110, 510 ) 

#^11^ ( 112, 512 ) . Ji>ftJ^^A. ( 202 ) 
30 ifl^iij ( 206 ) , ^^-f.^.^f^^i^ifk^^ ( 114, 514 ) . >f^^5f% 
>^ ( 204 ) ^'^^igfl^ili ( 208 ) , ^-~^^^^iik^^>^^JSi:^^lX 



^m^¥i^^m.^M. ( 222, 224 ) f ^ ^ 

2Q,—^m'tik^M.'yy^^yA ( 200 , 400 ) ^n^itm^xm. 

5 ( 100, 500 ) ^^yk, ^ A^'lMi^i^^^ ( 110, 510 ) -f^jlb^it, 
^'f-^A^^—i^Ht^S^ ( 112, 512 ) . X#Jgf;i^7v ( 202 ) 

( 206 ) , #>M|5^.*,^^-::^#i^^i^ ( 114, 514 ) . ^^S^ilk 
( 204 ) ( 208 ) , f.-^^x.>f^*^^j^^;fgigL:^i^^ 

10 i£^15r,*,^i#4^,^; 

4^aH^j^Jfe^^X { 222, 224 ) t^it^^; 

( 214, 232. 402 ) 

iSt^it^^ ( 266, 264 ) 

ii^^iS^^M. ( 116 ) 
15 i£^^,*,^^4r4^c.4; 

( 262, 260 ) ; 
20 S/k^:^:kLm ( 262, 260 ) ; 
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it m ^ 



^^^^^^ 

^t^^^^^^^^ n^st^^H sDuM^^nmi^ SONET 
t, ^m^>^/^T ^^M.mm ( ADM ) , ^^^y.^iiFA^yA^}^^ 

^ Aly Elvefale 6^ X# " Self-Healing Ring Network Architecture 

Using WDM for Growth " , ECOC 92 , Tu P1.16 t # il ll^^f^ 

'^i^X::-^^ WDM Sf^m^^^^, ^ t ^-¥-^-3E-^^^6^ N - 1 

Sandtsara 6^ PCX WO 93/00756 -^j*. T -f*:^ ^X.i^^'^ ^ 

20 ^^i^f^m^m^i^^^^ 

J^X'^ PCX til- WO 93/00756 t — 1^ T # 

m , ii-^t mt^ it tl: ^ .5^, ^-^^ T ^ I? JLi5.ii.i4#r«»l i^ *t 
30 If, >iti"4^«4^.i§Lit15r,*>^:|' tii#. ^^h, i^'PAm^^mikt^^ 



— >h >£fc , A ^ 4^ it 8« ^ M T ^ ^ -I. ^/r »t . 

20 m 5a^^ — 

n la;^#T^^^^3-«6^ — -^it-fti^^*^ 100 6^73?^®, 100 

N 3 , ^i^n^ 100 ^:>' li^^^hf 110 

30 112 , 114 , X#5f; 112 



100 , iiJt M #-ife.tl:ilii.i±X>ft^?; 112 ^ — >h;^l%Ji-^ ife^^^L^ ll 
( ASE ) — ^^^X^ 114 t, X ^ ASE ^^r^>it;^ A::^ 
5 J&7#^^>IX.#if 112 . il>hii.'ftN*S- 110 ^la^xlt^J.^ ll^trJ^ii.'ft l^ 
^ 100, >® la t^#. *'^#^6*H»5^#J:i»»^a!t^^^ ( WDM ) 

ilJlj^^ife, -fcT^^T^ii-^f^^f^^. iS.#*J^isS- 100 t^^4" 
15r,*. 102 - 108 T&^^*»^/-^iH ^i^l^^ 118; OADM , tr^^^ 

v^vi-f^if; 112 t^^T — 4-^,* . 

ffi lb d^^j^^A 102 -^1?*, 104^|8l6^it^i5g$r6^ 

ii.>ftW 100. j^^.^.\Q2^\04¥}n^^%^^^^¥^^^^^:SLn 
^^38^.^116, .^*tlf ^#-BtX^it^^«^^iS.^,M. 116. 'f^-ir^ 
15 ^T^it^ *,itit^x#/#4rif 112. n46^t,*;^:t t^3%.^iS:^-%it 

ll ll i^i*.#X#JEf 112 Ji6tik-f-##^i]^^Sf 114 . 

102 ¥jfi^:^^^^H^it^ 114 ^ 

^^^^'kpitm.^^n. ^ io4^^^«»i'& ii e^^jLiait"^ ti e> 

20 114##fJX#5f 112. ^ 104 ^^^^^it^^-^'J «S?5'J 

X#Jf; 112 #JLAJE— 106^ 108^^#^^^.* 
il*'5^^it'f >^^X#Sf; 112 ±.^itm'A^it'^^^-^¥S:^ 114 JuJl 
J^, ^X^itit^.^. 106 5^ 108 ;^&;F^»v/#Cife'tt'ff ^iL-l^^til:. 
?l^-fti|:i^e?^JX>f^Jif 112 Ji6^^^.^,8t, «'Jip>^/#ttl5'f|:ildtrr>j^#>h^ 

25 .A,JiF-'t+^-'X.^#X#. 

ifBt, ^^v^-^^f-if 114 t rfiSiL. ^^X#Jf 112 J:-{il5i*ilf Bt, ^it^ 
W^J^;^^^iT^m^^\^^f^'-^-? 104 ^^M.T^"^ i 



n^n^^Mms,, giitb^j---4-#"f sp^,*, 104 

5 ^ — ^M*^A, ^Pl?.*. 108. ^i^^m'f't^-W^A 104 108 

106. 

m 2A-^^^^xm^^ii^^/^^ ^^xm^^^A 200 ^jys-^m, 

i^-f 1 t^^'^'f^l?.^^ 102 - 108, ^.1^. 200 i-X#Jf;i^ 

X 202, Pl-i^y^—m^^^^llO, 
10 J:#if:|i^^202^JllJt#^^X6t^— 216 , ^^m^M. 

#J:jii»^— it^5^ 214 , -T#:#-^j:->ft^jLm ( bar ) 4.^X4^^. ^ 

-^^#4t^il-'^J>'Tv:^^it^6^f>^*Sr^Jtlii^ 2020 ^^m-fA 200 

6tf#^J^%>>v208. ii>^>0^^^f;^^ 208 #r^»)^— ^^J^ 214 fi^^^it 
i^^218. ^— it^^ 214^jLit4^.4-^5')^— 216. it^^ 214 

15 6*1 ^ " it ^ ife 230 #5!) it.i4# ^ >^ i4# ^ ^ 226 6^ 1^ — *^ 
^ 228, ^<tili^#^^ 226>iL-:il#4^jiLitil3cX^,^. 
236 ^^—^^^ 228 226 — 

itl^ib 244.il^^— it^iiJ 244 ifci^^^O ^^j^^:^ 274 6^^^242, 
m.^^^ 274 -^it15F ^j^^^ 274 246 iti^^-^'J^tili^ 

20 #^j^ 226 6t^-:^%/v248. x^>h^^i^^ 248 ^ jLit4^^^-MrS«)^st# 
it j4#^3^ 226 236, ^ jij 236 itii-^J^J 

J.>^^^t^^ 232 ^ —ift^ 234 , ^^^if-^ 232 "^f J.jt^ 
^X^,^. f»^itif ^ 232 ^^--^-i^^ 238 -i^^!!^—^^^ 214 6^ 

25 ^i"jiLiiL4^,^6^f;-^^^^ 232#^^iJ^— *«rX234, ^^ 232 6^^ 

250 #-fjit:^:tE 260 , ^^k.^ 260 iL^fJ |^ — ife.*r 
264. il>h^^ 264^^>)1S^,* 200 t^-T^#^*&-* 206 , JLi^^m^206 
4km^^^^^^M. 270. ^J:it4fc,^'^fJ^-::::-i^A. 238 ^^^^^^ 
232 252 4^^'J^^Jt;^;t# 262 , 262 yL4kM^sz.^ 

30 *r^^^ 266.^^^^^?f-:3i 266^$i\^A 200 1 204, 
>P^4^Sf:%A 204^^»jr'e9it##^^ 272, 

^— *&^>^ltj^&=t5l^^*'^— ^l?^^=a^222 Jt3€#-^!]^— 



214 ^^—i^/s^ 216 . ^^*Sr>^Mj^J^=fSL^J::fc-^^*tlf 224 it 

^^m^—^^^ 214 ^W'^^^ 218 . ^ — :^^^m^^^ 254 
^^'Jfi^it^i^ 232 ^^—Hk^ 250, ifii^^^&^;^««lJ&^E 256^^ 
^i^l^s^^if-Al^l 252 . 222 vS. 224 , Jtii.^ 

5 260 ;S. 262 . 254 256 

ifc^^Ji^iG258. #-^258^^1^— 214;^ 232 V at^j^ 
226^^-";S.^^*f^^^ 264 A 266 . J^J*.^^^ J^it 258 ^J»J 
N^-fa^^, ?P^;fiW6^N^'f 116, '&it-f ^ *, 200:^^h. it 

10 ^^«Jit;&»»^mtb .^J^ J^J^l^T^.* 200 6ffX>ftJ^^^>^202d!f^ — 

Ji#J^#- * 206 6*F^-= 270^;^Ji#if; 112 6^ 

— ^^ffl 1 , ^S2t. ■^i^l)it;&t'^/^jfc^i^l.Jfl^^A200 6^ 
^^i^%>V 208 6^^-^it4#-#^JL 222 -^^i'J^^Sfii^tfc 204 6^ it 
#-4#^^ 272;f^j^^4rif 114 6^-#^> #.iiSlb, 

15 200 ^-T-jE'$'X'ft^,^^at( ® la ), 

M 2!t-^'ftil^>^i# J^^^ 202 i4^ f 200, i?r,4^ii.i±iftti^jLit4^.^ 
1 6^ ^ --it^-J^ 214 •e^ni'j ii.vjiL-^ii#^3i 226 , 226 
4fc^^-^'ftil;^>V/#Ljlj, ^p>^J4ik^^^ii.l^,^, 200 6^j^-^#-i|:. j^:^ 
226 il#jf«'#ti{{-^^ f-i^,^, 200 ^ ifc-^-ffil^^v^L^^^-^V 242 
20 ( RX ) X^m.^^^ 274, ^^^^ 274 ^4#^5it^^tS:^#f«|lir A. 
242 246 #^J5tiaiE., 274 i£^:fe^-T-)lf 

274 a^it^*^A-^j|t^>^>ft46t ii^-ft-f iti±f*^^ 100 

^Xi^S!iiSL^i^nyy^^^Av$^]m^ loo. H*^'f ii6 ^i±#;#^a 

M Jj^i^^M^X. 258 it'ft . # it 258 4t^J 266 

7it:^i4#->t^ 226#^^&^i^*f-^ 274 6^#f6^4-i*> 
jk^>^|^{h 246 ( TX ) , 116 
30 ji>ftJ^ 112 . 226 <J^it^i^#;f;^ 4-^1 

ilig,i±*fci^ jLii.4fe^6^|^-=:-it^^ 232 , ititjit:^^^260 ( #J>#4f 



60it^;^:tS EDFA ) ^^:^^m.^^^ 264 %A-JL#5f%ib 

i^i^jlj 204,i3LA^'m^^f-:M.ik^^^^m^^i\-^ 214;S.232#fj^. 
il^ >t-H^^>->t ^ A^4rSf.i^^ 208 ^fj'ft ^pt^J ^ 1^ ^ -=-it>^ ^ 
5 ^262;^i^. # JL^id^'i^^iPlft^ jij 204 

5^i(7T3t.iL^'1^#6^#il-5&#^itit«^ 100, >^#>M^.J^. 200 t 

i^^Tt'^itM^jj^^^im. ^^^^^}^^^, ^^jj-^^M^^m 254 

10 ^^&^% + :5lilifij^J^#^j:^.;^G 258 , ^ ^if M-^^'^^"^^^ 

»':Jl'gt#i&l|i^#. .^Jfe#:^J#-/G 258 iCilii^:«:^^<fi.fJa^-^t^#^^ 
226, ;&;t-3^#*fc#'&'fn;&p^»);fe.^6^'rtii. 

A^f^#J>f 102-^ l04^m^¥L3^:^^m 
M-^im^A^m^^^^X, it® lb. 
15 1^— ^Jf f^-ff -r^^A^x#j5f m^'f^-i^i^ 114>|-#:It9t. 

^ 110 Jif'J#-^56^,* 102 ^ 104 ife-feMfJ il^^'J^^^K lb 

7«yTJ5^t5?,^-#i^^j^ilx#ief: 112 ^^mi^t&'S^^, ffl2t6^ifc> 
v>v/#L{H ^j^S^J^^^^A 200^^^-*tl^J&=a^ 222, -e^^iti^ll-X-^ 
20 $f;#-^ 202 6^ — 'h-^^^X^:55r^. il--Tt&:^2!t-^#:5l^/it- ASE 
^i*.^#']-^^ 258A«.^-*itlf J^^Jt^ 222 t#*Ht4, 
?t^&^, jS'J^--^if .1^^^ 222 #t?^*X#;Mi-.^t. >^X#J|; 112 

Jt^^. ASE ^^'t^^^.^^^'Jf 114 212 ii# 

25 6^ jk.^-^jlt6^>^'^T;j^^l*;^i*,fe#J#-7G258 2006^*^85 
^. ^— ^[^J^^tHE 222 ili^lfc^^J#/C258it>^>e?:#4Jti&. ^ 
ltJ^4!i^ 222 ^iti^^^m^B, ^J4-fe#]#-it 258#^— it^:^ 214 
>y.jLii.^,^#-^5'j3t5C4^.^, ^XH*-,^ t6^J^— it^^ 214 ^.^^A: ^ 
— 214 6^^ -=-it%^ 218 ^ — 214 ^ — ifa 230 i 

30 ii^'5^^>jSL#:^Sf; 114 J--6^ ASE 

5?; 112. 4-J*.^^J^X. 258'»t#^fM^-:^^f^^^ 266, ^jtb^^^-^ 
J&@LiLJi^-«b^ ASE ^^-Ti^$']^^^i^^ 204 . 200 ^i^A. 
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AAf^^^^^^ZM^'^^^^Jitm-^mi^^&^^i^ 116 ^ 

222 202 t^«'l^'J'fr^;^^#« it >h ^ k:^ 

'ftit:S^/iL ASE ■jtf'^S — ^^'A^^^ 222 ^m^^^, MM^ A 

10 iiA.x#4^.^-. f — 222 A^i^^M^^ 258 

4^Jfc4^#J-^7G 258 4^^ — itiff-^ 214 >^^5L4Je.^#^^!liii.4^4, 
^ilfc^^yLJ-^SJii^X 202 iltf'j Jk^. jiN-^ifc^iaitX#Jf4^^ 202 M 
jL^$fi^^ 206 , il^^H^ 112 d^ik^^ilm, ASE ^^^^-^^^Sf: 
204 $i\^¥S^ik^ 208 . ^ifc^^-f 258 it^I^^f'^^^^ 116 
15 it^,^. 104 g?ii'J-X-#**L.4, ^^^—ik^^^m 222 y^^^mMii'fn^ 
-^^if^A^^^^^^^ ^ — ^Btr^I^^, ^'J:^ 500ms, 
^^J#-iG 258 5^*f^-=^itit;t^ 262 , il^-^^m^^^ 266 #JL^-;^ 
i^^l^it^- .^ife#:#]#^7C 258 ii^«M-f'ig£^>^116, 15F,^. 104 6^^ 

^^xm^^ A2oo^^^^^^^m.m 224, '&A*^'e^^^f*^>^208 

#]i^it 258 ;yL^--*tlf J^*iE 224 #5l)#.iL-, i^orfp^i^^^-ft-N-it^ 
^:=-Atl^J^^a.|i 224#W>^*-i-#4^-%t. 114 e^^T^tlf ^ 

25 :itt^^2lk^iSt^$«J^P.^^^, v^^^itlf J^^^ 224 Ji^;5t^^^#-, ASE 

112 t-j^^^j^t. i^;fa^ 224ii# ASE 

^i}i^*^6^^'Hr#r«'lt^4-^^^]#-;^258 200^ir#ee. 

J^*im 224il4^J4#:^]#-it 258ii>v>f^^^,^, ^^^^ 
If j&^fJi^ 224 ^iti^f^^m^^, ^i^isM^^ 258 #^-=^it^lc 232 
30 ^jLit4^.^#^5'l^X4^i^^. ^^it^5^ 232 >jt^5L^.4;^^: ^--^^ 
232 234^^^^^^ 232 6^ ^ -:^;5t*^ jfc 252 

4^, it^^^: 112 114. ^J<k.^^-¥- 



^ISS^^^^ff^ — m^^^ 264, @jfc^##:^J&gt}?t:tJJ^^^ti^:t 
ASE #^-5r;^^»J 202 . itH^ A 200 e^^^M.^ A^^, 

lb t##. 4^1fe#:^i#^>t 258 -^^^#JS^,M.it##ii.^^^^ 
iS^,^116, 1^ 102 e.^^jJ|>f 

d^, ^,M.n6-^>$^ifc4Sf^l#->t258ii#i«^TA^>C^.*.^J.i±^, 
*]#.7t 258 *rf^^^ 264 #Ji-4lrii.|^— 260. 

10 208 t^-S^'ft^Jt-^^. il^#Tv>^ A?^-^^til^/i(. ASE 

:fc»^^-:^*tlf^4«.^ 224;^«'j7t^«f^. il'j ^ .^,i«:A. Ji#;J^,^. 
ill^ll^ 224 ^^ifc^^ #-7t 258 i4>^X#4*.4. 4-Ak,#:^J#X> 258 
^ifcfl^^232M.^^4fe^#^^»I#it4fc^-, J^#5f|& 
BJ 206, il8tili^ig.i±Jl#35f;%/^202 J>J-X#Jef*^rtli 206> il^^^X 

15 #Sf 112 Ji6^ik-#-i^iHj. ASE ^ ^^Mv^^Sf^i^X 204 5l)'f^^J^^{b 
208, ^M.^f»l#-ic 258 it^N^-f 116 : ^ ,* 102 e^ill^^'J X 

:ifp^^-X*tlf^4C^ 224 >5:^^^«!»]^'J^^*.-5^^, -^#^^4^ 
^^L^-^Jt^^t. — ^Btf^^>^, 500ms, 4^ifc#^J#-7G258 -J^^ 

^— Jt:^^;:^ 260, ^^^-*r^^:5^ 264 ^^>i|^t.it^. ;^J4##3 

20 -#->*t 258 it^i^^f-a^,^ 116 : if A 102 ^ ^M.e,^m^m . 

102 104 il|i3^i^;^,^Pf , -»fe>-^^Jk^^^. ik^ 

#^iti?^^ ioo6^j-f 104^>C^A io2^i^#iil, tr^n-l^.^^*'] 

it^^^, Pp^® 2 6^'^^n6^F*icIf j^^S 222 . 224 ^-^±^^t^. ^# 
-e^nit^^^Be.^. iiitit^^ 100^#X>fti5R 112 fi^iE-f-^^t^. >Ci^*-. 
25 108 ^m^^^^i^^^'^i^^-^^^^^ 202 ##Sij#^^f%rfj 
204 , 1^^A. 104 #^;t?:^-^^tiim'^lfc>y^*^:#'J^*&^^ 208 ##$«]X# 
i^i^tlJ 206. ^>CT5^A^»j^^3?f 114ik.^#r&j5'Jii-^^ 

jijx#sf; 112 #_a-^^"~5f^, .ji r 1^ A^^f *.^i«l^:>^>r-4-^ 

( # ) >jlii#"ffri5Lt#i^#-^1' 106 , 108 X#„ 
30 A 106, 108 it^;f;A-f -^^HT^X^Jir; 112 ^/^^ 

3a t> ^-:^*tl^^#^^^X^x#ief 112 -h^^JfBt. ^ 



266. it^t^AM^'fAl02^^::^^^^m.^ 224 it^^^A, 

5 — ^:?!"^^ 264. 

3b t> ^^^^^"f^^i^AK^^^^i^ 114 Jt^^it^H, 

^il>i-^If ^-ff t. 104#^i?^-t^.* 104, 

108#^7«?>Cif,*, 108, J?>^— iil^^A 102 Ic 

^ ^ ^ >C f ^ 1^1 6^ ilt # . 

m 4 A^-ri^ ^ A^/A^^ A^^^^ A 400 6^;5r^^. 

'fA4oo^yyi.A.^^^xm^m 1 t6^j>et— 4"^,^. 102 - los. ^fct^ 

400;f JH'f^J^i^^202, 4kMW'—^^M^S.2lO. ^i-kp^^. S.^ 
20 ii?;|^>v202#fjifc^i^^^^j^^l.402#^^-^i^>.404, ^ffj^^ 
^ 402 -m##x#.^#JiajLit4^.^, ^-^X^^M^/M^^^XX.^ 
-iLT^&^^^^^J^^it^^^^ 220 -l^^l)^,*. 400 6^#-t^Sfi^^ 
208, ii^h-P^^J^^^^ 208#-J»Jit^^ 402 f^^^iti^^ 406 . ^i"jL 
it^^^^^'j ^ — 404 it 402 6^ ^ — it*& jfe 408 ^ — 

25 it^fp^J^ 264. ^ =-Jt##^^ 270^f'jx#i^l^jij 206 , 

}b 206#^fi)^— ifc*r:?f^^^ 264 . ^ jLii.4*^,^^^5'J ^-^ifci^^v 406 

402 A 410#fJ^^7t*r^^^ 266 , 

^272-^S«l'P^4^i^i^i!l 204, ^^4^^^1M'-^^^^A 266. ^ — ^If 
^=E«.B 222 402 6^^— 404 . ^-^^If J^^S 224 

30 ^^^5'J^>t^ 402 6^^-:::-ir^^406. ^If J&^tC^ 222 ^ 224 

402 ^i^^imM^M.A4-i^^m^^ 25H , B-^^m^—^^^m^ 

9^ A 264 266, ^J*.^^#.7t 258 ^^'J ^^'f ^g^^il^l^f^iS ^.M. 



116, A^^Y^ mm^'fm.$.^li6:^Mik4u4^M^%'-^fA^ 

^^KyA400^X.^^i^^H, >® la ^;r-F6^?, ^:i:M 6^>:^-^i= 
il>^X#J&fi^^ 202 it^^^ A 400 , .fi7jL'6'fniti±^f- jLit4^.^6^^^ 
^ 402. ^j*.^^)#->c 258##]^^:^ 402, ^ J-^i±#>^^ a ^ 
5 -k^m 4 t^>t^6^> f^ — ^^^^^M. 210:^X#^fi^>^202 

^it^1^jL5i4fe.^^6*jit^^ 402 . ^— «>r?f-^^ 264 . X-ft^fl^ib 206 
-^^'j^ 270 , # la S^X^Sf 112 6^ — ^^. -iL 

-ip© 4 ?^Xit##^_l. 220 A#^'j^ Xit##^.£ 220 f/j-fl: 

^if^^A. 208 i^ii^f- lLit^^-^tKj^t^j^ 402 , f^^'^^^A 226 i^^'j 
10 ^^^%^.W4, la ^>r^^#^i5f 114 ^— 

400 «r#7(?Jt-ii60x>ftf -^-iSr.*.. >i>-f 

400 ^^^— ^!^J^=a^ 222 „ j^^J?.^ 222 >y.X#ff;%>^ 202 t^--^^:>' 
15 ik H^X^jk^itit^l^ XSY. 258 >^ 

^ — Atlf J&*E 222 ^J'J'ft^, rrj^^:^it-m^:^j3^, mitW^^^ 222 

#f^^^x#4^^,4.. :fto^x#jgf; 112 . mik'^'Am.n iii 

AS¥.^^^^^'f'^¥f^\\4^. 1^^— *LIf J&4it^ 222 
ii^ik^^it^J'^^^^J 7G 258 ^d^i^fr, 400 6^* 

20 ^— *S:l^j&=a^ 222 ic;^i*.#:^#-X>258 #A#^^,%, ^ii 

If^«»J^;&, 4-i4-j£^J4^ 258 #.5t^^ 402 — ^ 

402 ^i^f,Xi^./v 406 ^ A 402 i^ife 
408 J-^Ni^-*^. ^M^^^'. ^^^^ 114 ASE ^^^/i^ik ^^^rtSr^'J 
X#$f;il2J--. >^i*.|£#j#-7t258i£#-lT?f^-:^*r^-^-i^ 266, ^jJfc>i^ 
25 ^^^J^'A^^i^ ^^Mi^ ASL ^^-f-^rii^-e^^^j^l^ilj 204 . 

400 e^ii^-i-^ ^J44t#J#^it 258 liHt-^^^f-JS^^M. 116 

JLit^^.i^. 104 e.^i«;-^-*^A. 

jLit^/i^, il;^^it^i^ 402 6^1^— it^A 404 ^^^^'j it^^ 402 
30 6fj^— 7t%tH 408, 

^TiLi5il^--#^lt^4.'t3^-il*J^6^*il^>^^, B 4 t^^f A 400 
^.^|^X^I^^>t!i^ 224 , n.m.^ 224 ^W^^^^ 208 ^>£!>'*6^it 



ASE ^Mfc-fe^]-^>G 258 >«^^-^*S: 

224 t#^'j'f&'lr. rfh3.-^^y^mn^^^, m^f^^^B 224 
^l-^^^i^^.^. ^^^^^if 114 , j^mif J^^# 224 ## 

^'J-^^^.^. ASE J^-^^,^ -J iit^^X#$f 112 t- ^^^l^JH^Jt^ 
5 224 ilh^t^ili^-^^6^4i'f^^«'i-;f^lfe^M.-i^^4/t 258 it^f^ A 400 
6^-t:#^i:- ^-:::i*S:lf j^^E 224 258 
>^*tlt^«']^;^, 258 402 ^»)^:^^X4^^. 

402 -*^/v404 ^it^^ 402^W.s:~^^ 
410 S.^i^4k. ii^'^^J-^Jef 112 J--6^it^#^f))^^^J^ 114 „ 
10 ^M^-^ 258 ii-tT^^—^fr^^:?^ 264 , m ASE 

^&#^:iip;F^i4^x#*r;|ft^ta 202. f 400 #t.i«?>€i^A. 

^ 258 ^m^^^f^^^ue m.it^M.m,^m^f^^^^n6: 102 

15 402 leJ^'jiii.^^^. il^^^^it^ j^ 402 406 J 

402 ^^-::-itl^tfe 410 . 

400^1^##7&-^"P A^'4>15-A„ ^X^^jyf^nA- 'M fA 400 
^^^^A^,j^>C1fAat, 264:^266 ;f^ir^, 

20 

m 5a ^7F-^#>f^6^jit#-|^*S-^P^5&.>^il«^^-^^^it'f^^^ 500 
^K; 7F ® , .t-- it ^ ^ 500 ^- .t- ^ it^J^ 510 5. 
;)=8ii^6^j^ri-N^15r,* 502 508..^-^;^^-l5^ 502, 

'^Tt^-Jg^H^eil^.^-. 2ooiL 400, ^^^m^^ 1^ ^M^^-fAsos , 

25 »rtU§^^^tel^.^. 200^ 400. .^^^#l^#^i^510 — 

JL, .i:#MJ^512-tj|^^^J^514ii#, A 502 #i?^>CiS^ A, 

— *cff -^4t„ ^^"fA 508 Ji, #4r^^514i5X#>|^^512ii^^^^ 
A 508 ^3^ f f.^., JIL^ -4S:lf '^4t. .t-^mtm 500 ^^--f A 502. 
30 53^^.4 508, _ll4'^j^512 7^^-^^i^514 — .^-^itts^ 500 
^ — >h:^rr%iiitJ:-#^j^512 #JL>^;N^55-|^iaitl^4r^J5S- 514 J^iHi^ 
-^-ftil. ® 5a i£^^>j^t.i-#4^c.^t6^.^'^it^tH 500 , N >5Sl 



-^ti-il^ ASE ^Jj ^7,- ^mH-^^^m- 512 i^xE$m^^S^ 

514. i^^.t-m.m-^tm 500 ^---Ti^^yjt^Ji^xm ^^M^i^mtm. ^its. 

4 t6^*'&1S^-^>"^«#"fi^ 'p A. M^^AM^k^^i^M.. 500 X 

^„ 'fe.*^ibji(fT^-<^-^ittsPi^6^j>ft^^Mk>;5^„ ^^^^^^^ ^3^^^ .^^ 

m 6 ^^-->h-^,* lb it^^^fA 104 6^; 

- 600 ; 

15 - 222 ^i,fu^^^#-, 602 ; 

^ ^.fo -ft 4 i'J ^ X. 258 , :^ 604 ; 

- >^^}^j^=t)lS 222 '^ ^^ii^^^^^'^'l Tfm. 606 ; 

15r 608 ; 

20 - ^^^2l4$i]^^^&-, ^#-610; 

4T^^^^j^ 266, irfe612; 

- ig^'fm^Aliie; -vA^t^M., ^#614; 

- i^^^^^ ( # ^ A ) , m 616 
>:f..^;5r#606 6^r'il=^J<?^, J!'j^f(.k>tTi#^^: 

25 - 620 ; 

- ( ) , 700 ; 

30 - 1^ ^ ^ ^ 266 , 4i| 704 ; 

^i^^^B 262, ^ife706; 

- ^'fCB 222 t^^f^^^ f-'^'^? ;5^;ft708 ; 



- pt^^ 214 ^'J ji.it 4^^,^, ;^-#1712: 

- it^-f ^Ef.^ 1J6 15FAiF-'t> ^^714; 
5 ~ :^#716; 

708 I»J fXTiJ^i^^: 

j^^;^ic^ 262, ^^ 720; 
■ 4t if- :^ 266 , ;5r #: 722 ; 

- ii>'f 116 ^-M^ A^/tf A, ::5^# 724; 
10 - ( "^"f A ) , :^4fe726, 

a 8 ^^1^,* lb ^M^^A^^ik. 

- :^r#800; 

- ^ltJ^^# 224 ^>^^^i?^, ;5r^ 802; 

15 - ^>i?u&^jt5.il-^«J^#]#^^ 258 , 7y^li 804 ; 

A^^^m^n 224 f :^^H^^Jj'^^S3'> ir# 806; 

- ^AM^^^i^. 808 ; 

- it^5^ 232 :^M810; 
20 -h-ff-^^^^ 264 , ir4fe812 ; 

it^'f 116: ^>M5r,^.A4>f A, ;^^814; 

- -^4^4^.^. ( .T^. ) , 816„ 

- ^^^^ i ,* ) , 900 ; 

- >Ct5^ :^# 902; 

- fjj^^r^^^ 264 , ;>-# 904 ; 
30 - 260 , 906 ; 

J^^E 224 t^^^«3'it^&^''4? ir;}g908; 



- 15^,* l'Jx#;Me ,4. v5r 4& 910 ; 

- 232 7(;J.it^.<^, ;5-#-912; 

^ ^^'f 116 : A^J^t^J, -^^914 ; 

4T^^ :?f ^-i^ 264 , ;5r4& 922 ; 

- it^"f 3S,|.M> 116 : ^^^AAM.^.^., ^m. 924\ 

& ( >Ct .^^ ) ' '-^'^^ 926 , 

^- ^ l# ^ 6^ ^ "1% All Tfii ik ^ 1^ 5^ ^ , A. IT *f S& 1- ^ ^ ^ f'^ ^ ^ /-^ ^ 
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